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(2) 



1#ffl¥ 1 1 -18 6 5 2 0 



flutes U 3 >S«<D£®lC<£S)S£LT3l 1 CD->U3> 
SufBSSM^rX h -y/*-4: LTHufBgafl^x^^if 



h*-;i/Mfflovx^^7t h y y^77-r7o-bx 

mtt>$2 h4-,— ;i/jg^o^x^^r/rLTHufie^y 

v»{fclW*x*^>yu ttt^TS/yavftftilSrBftaS 

z>ct ^ts * 8H*g»<DfiiS;fr i£o 
CiS^«2] llflEJiaittt* #ys/y3Vilfc:J:0» 

^c^n^c fc^watfc-rsBi^a i fcfB«<o¥agf*SB 
[HaR3S4] wis->y3va{kMi»saHiT*i, buib 

S^fe«jSMS«*: * LT MIES' y =i >Sft)K«:^75rW 

tc x y ^ > if -r * c t ic cfc o > mi fett 



5 1 BufB^> y 3 >m<tmf%T£mmT*i*, wis 

Si/ynvSftK*. BflfBh^VX^zy-h^XBUffigP 
»££S LTRSf & C k 1 fclE*0 

cw*3a6] HufB^y 3>aftflii»*aitTtt, tuts 
EtatcjssKsns h7>x77y- h<£>±®tc::fc^TcQ 

*ffls/y3>RftM*««-r*a«**&fc*u Buffi 

S/y vfiffcMBteeaPBTtt. BUlEi^maje^^vx 
* LTfijfBv Wffl>"j3 >Kf DM* 7 v ft7j<^7j<m^ 

20 m i »cigi8<D*»f**B©»ja^rJ*o 

CW*« 9 ] WIB*S»f*«Btt ^ 5 *v ^ 5 > ^ ^ 

zm^^'jt^t), «>iB5e«Bi*««tt^*y'b;i/ 



30 im&mm&tsmi 

[0 0 0 1 ] 

mum, &&u&mjMic&if%m&j3mcMi,, w 

[0 0 0 2] 

hVV7yy*<Dmmm*3i?LZ£. 
tca<-rci:«Tf?a:v^o ny^^h^- /I/O 

[0 0 0 3] ±IB^SS*Sirc-r«fc'5«:Se5fcO¥»*^ 
50 K©iSliS75ris6*BI 16-0 1 8tcS^5i/>TlttWr^o n 



3 

1 6 9-4 *7 T^-tX^^r'J (DRAM) 

^SigXg^OgffiXgCD-gR. Ml 7feW01 8ti 

T'&£ 0 DR AMCi— SStcCMO SlHl^^:g2ts:i:-r^^ 
^T'fcCU nft>^MOSFET(nMOS)i:pf 
-V>*/l/MOS F ET(pM0S)fc£OregMKLT« 

[00 0 4] 01 6 (A)lC;j;£n&cfc-5lC, >"J3>I 
SI 0(c fcfc ■> x * A J: 0 n Jg®« ( n tf x ;W 

>*K1 OWft* y- h g£ffcM2l fc y- h * u > u 

2o*«fig-r*->un>K{k«23*, h^>xxry-h 

20<D±ffi«:IIIS<OSIji»"CfcS V— V # 'J > U n >M22 

-fe ^ h > y a >mtmj twxctt't&o cn^3i 
& k> h^>x^ry-h2oco^gp^tcuv ? x hm*m 

h*KffcLfc». h^g=i:/K{fc]K23«:vx* 

k uty- h # g > g n vK22t y- h g n vskus 

21 luetic: F7^X7f->^Lrh7yX7r^- h 
[0 0 0 5] ^4o. ^7t7 h^>g 3>KfbM23^:TX 
X7 7^- h20(Ocfc?&A£&ISM#x*y^>y-r££ 

3£«B^j£SffiKft^LTl/>Stf. 7thUV^77 

W«*«r±tfSfc«>fe:lWPft(N A)*/h?< bfcttfttf 

m<D* 7-b7h^'j3 > BMtl»23<D <£ -5 X * 
C0 0 0 6] *?»«l««13cfc?)BI*fefiMOffi«tt. h 

£rM0fiMta. h^>^x^oftas^ffl»wtc«v^ 

h(a^77^U p^x;l/l2©ap»ten^W1**BI 
^tC^giT*^ L/c * o \C-<* y&Xmc K) SALT n 



(3) 1 1 - 1 8 6 5 2 0 

[0007] * x -Affile s/g^vs^JSi^rt: 

^W»fflri»(CVD)S*i:j:DJtaiu cn^^lc 
xyfyytSCfclcj; K>m 1 6 (B){C7f;2n&cfc 5& 
K V * -;U30^r h7>X77y-h 20<OfflJffilc JEric 
-T£o C CTM^n^^ K**-;l/30<&4@ti, i§23 
®Bffi«Rp4)M0 S<DV— X • KU-f Vfc&SffifiWB 

[0008] sKt^T, m 1 6 (otc^-r^^tc. ffl?jt<D 

JO 7* hV vy^y^ya-feXtCcfcOffi^^vx^L 
THffllUSSSlSRp^p^x^CnJBO^M^ n*x 

;Ucp^O^%*Wltc^^>aAffitCcJ;!3aAU. p 

+ t£fifc/116. n + ^t^17^323[El^^Rp^MOSO 
V-X • KU^V^LTMtSo **g-fe/l/«H«Rm 

^^>n + t£S(M^S^:0^, JSfflle|g&S«Rp<DMO S 

&SKRB16. 17k h^>XXry-h20kcOfeB^^ 
20 frJ^ILT&Ds C tile <t*?MOSFET (D%*fV£tifiikt£.c£ 

n&o mi 6(otc^>T^> ^t>SA^u 

>?X h/^ — Vtea^LTl^&^o 
[0 0 0 9] Siai5JKffiiSRptC*5^St£»»16 ( 17c0ff$ 

— fcS:*»*(0S/g3>afl:lll31*^ffifcUB«L, ceo 
> g n >^{LM31 o±tc s/ g 3 >^fb^32^ita * 

m^t^mmmm(cMP)ic^ow\m^x, mi 6(d) 

[0 0 10] EJKXSTtt. ««Jfc:><^y-fe/l/««Rm 

/ci6, si 7 (A)tc^-r ^^tcjim^^^ hy y^77 

ff$/3cU cn*vx^kLT^y3Vg{tlK31«rXhy 
k-r^*ff^>g3>K{tffi32«:xy^>yu *^ 

v >r g 3 >^{b^3i ^X7f> y f ^ "e v g ^ > 

[0 0 1 1] ^X^£->40^1^X h^rJPZftlLfc 

0 1 7 (B)*c^-TJ:-5^^ffixy^^y ^^Ccfc 
^ D/^y K50«r«j«-r*o CO/^y F50«, f^X® 

[0 0 12] K50©*J«», 0 1 8 (A)(C^^3 

«cttlMkLTS/y3>IMt«33**ia[U 

flR« RmTS/ g =3 >S«10k g n yKftlH33±(Cjgric 

7^yn-tX(a!)bv ? X hMtCct^VX^/^^->42 
&&f&L. cn*^X^kLT->g3vaftlH31«:Xh 



(4) 

5 

U ^ >S« 1 0tcii-T 3 > * ^ h ;l/43«rBfl p-T a 0 
COO 1 3] _hfS^O<fc ^i^. ->U=i>SftK31*#-f K 

-;b41 . 43* F ^ 7 T y— F 20 £ <Dm<D%m&&lZ> 

[0 0 l 4] fig^T, SHIh1KS«RpT, b^yxy 
7 y— h 20£>y— F * »J "J n >M22tc iTr 5 u y * * /0 

U cn*^X»tcLTS/Unv»fkfli33.32^i/yn 
VS<kJS3K *5<fctf*-y-fe*y h^U3i>^{tfli23i:*- 

mny^^ F*— ;l/45«rMp-rs 0 

44«rreffcu 0 1 8 (otc^^n^^atc, tr^htaie 

t?/*Z—>4e%:mn<D7* b U yy^y>r ^n-fexicj; 
DJ&SU Cti^X^tdLT^U=iyKfbM33*Xh 
•y/^— fc-TS*ffTlf *y h^M34^x^5 L y^'T^o c 

[0 0 15] 

tM^nrimg^'eSoTi^/:^ h7>x7 

7^- F20(Dffl<Da5#TX h *y/*-£ LTtfcKSnSv' 

y3>aft«3io}B«««^R<ftotf-6-efeo, cn 

Se3K<^<gjfiT*«fc 9 fflHfflfktf 3IA,"C h 5 y xy z y— F20 
m<DHH^»E < a S . -»M F**-;I/30fc«$ttfc« 

h*-7M1.43«r^^rs^HiS4:aSo 

h^yxy;ry-F20£:3y£^ 

£^ h ;I>41, 43#y U n >Stgl0$TS U&i/^pTffi 
14tfiS<, ffitcny^^ h*— ;l/4i.43*n»*k:s/U3 
Of Tit § cfc a fx 7 § , * 

Fx*y^yytfjifTLT h7>X7ry- h20tc«"T 



1 1- 1 8 6 5 2 0 
[0 0 16] «fc, tSeSEO^SJ^Boast^rffiTH:. 

^tc h^yxy^y— F20ic*y«fe*y hf*) nygEffcjg 

*-/l/43£:. tT >y bmt h^yxy 7-y- F20££rg^ 
77^7°n^x, x^^^^Xn-bXJCcfcOJBjatLaW 

^tl^/c*. y* h , JV^77^7 P n-tXTO^'Jf^ 

>? h*-;i/43, 45*-fi^T**£«^£Jt«*r* 
XFtftf#lA\, 

[0 0 17] co^iii, JdeifteE^OHIAlc 
3 -y <J a y ftfcHtf SBOMOfb* ftfitf S ch^<, 

fro. si«g<oig^ d r a Mtciiffi \^tcm^\c\t±m<o 
&m£t/v^>mfa£*mK^&rc&<Du>it5b*— 
fr£, &m£ h7>77 ty- h£*&m-?z>rztt>(D^ 

[0 0 18] 

©HIt^»S** F— tT>^-r*IKO^X*fc LTM 
F^*— F— >y»fe:|»£t5C 

^l^as^L. xh7/^LTM^n/*r>'j3> 

SJ*»fiSi«-pcD h7>X7r y— FPb1T^> U 3 y^{b 

M^»««tis««*j±Kwa; < ss«~r ^> c t ^t#> 

SftM*X h v'*—£lsTi/V^i>WHkm&^v : f->? 

[0 0 19] J:t)»Jlffltc«4, coawo*»f*i6B<o» 
> U =i >S«±tc h y x y r h § SIB 

(SmaSM^O h7yX77^-h^W:WK')t 



-4- 
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[0 0 2 0] SSIft *US/'J3>M. fc*W4S/y 

io± tc jg/s s n& y 3 ^mitm t $ £ c ^ # 

[0 0 2 1 ] Xhy/^-i:UT«ffi-rS->y33>Sft« 

vx^>'j3 >mitm*y vitvkmikm&xx. 

fi*a«««fc:fettS->y3>fift)K«:±i* 
[0 0 2 2] 

ScOffi^ffi^^V^^^^^^^AT^-tx^^y 
(DRAM)0«JfixaK:aifflLfejlSIBB«*5«l, Bl 

[0 0 2 3] 0 1-H3a, si o*as»«*c*^^* 

»{*gfiOHSg7?i£*:^U 0 1 14 DR AM^KigXg 

— ^^^-n^msKW^^-rst^KfEHTfeSo dra 



(5) 4$MV 1 1 - 1 8 6 5 2 0 

•v >*;l/M O SFET(nMOS)i:pf-v >*/l>M O S 
F ET(pMOS)i:^E©"eSiLTM^nTt^o 

9B«tt£fflJo®«i4. h7>^x^(DiiSWfii: 

/o a, *a«^«jtwtcMo>KsiaKaii«T**>«*y-b 
[0024] si <ommmm<o9im^mt. ->y 3>s 

«10±fc h7>X77y- h2o^^-r^>s 1 SK(0 
1(A)). ««MfcLT*l<0->yn>»ft«35«:JB« 

-r^>S2gp§(0 1 (B)h mi <Disv z2>mitM3s±ic 
mmm t u x # y * y n >M36# Jtsrr & & 3 sps (0 

1(B)), h^VX7T^-h20cO(KiM(C-9--r K->* — 

;i/36a*jej«-rs«4Sie(Hi (O). assisiBfgttRp 

Oh7>X77^- h20^HtCn^ pj&<D^V&h& 
20 K-tf>y-rs»5SI8(H 1 (C))> f l^'J^^i 
ftJgt35£;X h *y/S-£ LT^U ->y n>IK36*^£"rs 
»6SB(8 1(C)-(D)), Xhy^-fcLTaSn 

> y n >g{tiK3i y 3 oto±ffifc jgric-r s s 
7SK(Hi (d)). HHigB««Rp-es/y=i>afkill3 

l*RSt8S8gl8(Bl(E)), *>y 3>S«10©£ 
ffilc h7^X77y- h20*«-5)RiPOS2<D->y n> 
K{tM32**t«-rs»9lftPi(Hl (F)). »2^>'J3 
>^ft^32cO^®^¥tifb-r^S 1 0gpg(i 1 (F)). 

so ;Mi*JBjS-r«S 1 igK(B2(A)K 

^ h^— ;l/41*ffi«>T/^y H50*JBfiR-rsa 1 2@pg 
(02(B)). ±JB^BE3BTfeSlf ^ MB34tcSjg!^nS 

(03(A)). -?X^42*^LTX7fyyt5c: £lc£ 
h^-/l/43. 45«r— ffi7?Jgfig-rsS 1 4 gpg 
(03(B)). Ctie>Oxr>^^ h>ti— ;l/43, 45^rffi46T 
if y h^34tcSM*TSS l 5SPB(0 3(C))i:*-&tfo 

[0 0 2 5] h7>X77y- h20(i. 0 1 (AUCtj^ 

21 ty— h#y->y n>M22. ^ttt7t7 h->y n 

>Kft:IS23i:€:«JlLT««*nTt^o »«Xgc7)S 

iSB-ett. cne»3Ji*s/y3>asioo±ffitc*ta 
L/tSK ii^^^ hy yy^7^xstc<fct) h^>x 
77^- h2ocDfl : Ma5»tci^v ? x M»i*aiL, 

y isVu>m22%Xhv^—£ Itt7-t7 h>"j3> 

sK y > y 3 >K22fc h s/ y n >SHt:igi2i ^^^tc 

J0 K7^X7^>^LTh7>X77y-h20*Mt 
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s c *7*v bi/v^>wtm23&^x* tLrmm-r 
[oo2 6] b?>x7T j f—b2o*&f&Lrc'&s mm 

R pt * ^ U R mt O n ■> x /U 1 «: US/ 

7HcJ:0^*U p«>x;H2(OlB»»CnJE^Ftt»* 

7>f- i/3 »\C&K> K-Hy^LTnMO SOV- 
X- KU-r>fc*Sn-fi£»«15*JBj«"r5o ft&> ^ 

[0 0 2 7] *2, JK3KFr?tt* B 1 (B)lC^£*lS 

«J 3 >Ifi<DillcgiIi: ITS l «J 

^mtm&itc vDffitCcfcotiaurc^ snos/y 

ili:LT, * U S/ U 3 >M36* C V D ftic <*: D if *rr 

s G S4spn*tt, #y ->y uz/mzttmfimciLv?- 
y^t§ci:iao, hi (Otc^^n^«fc-9tc h7 

>X 7 r y — h 20O{RiJffi*c K ■> * — ;l/36a«rfl£/£T 
S 0 »4 8»T©i**>y*frH:. fl«*tf. fi&m^l& 
»2. 45GHzOE C R^7Xvx7f>^I^ffl^\ J± 
*5mTor r T?C 1 2 *7 X^riftSI OOcc/mi n L % v^f^P 

ft/*?— *300W. RF/<7— ffiK«:0. 113W/cm 2 . »«rfiS 
^20°Ct<:g^-r^o cO££, SIl OS/y n>BtfkK35 
ommtV^ F** — ;l/36aOJP2£:0-&if-2><, SiaisI 

yy»B*«t5o gflOS"y n:/&<kM350 

KJPti. ^6lSPgT*-9-^ K**-;b36aa<Bfc££*ifcm 
Ic&Sg l OS/'J 3Vltft«!35^a#-rsj:-5*J»St£:S 

#>£>ns 0 

[0 0 2 8] *5g«m If07t h y V?77^ 
yo-bxtcj; OfffiOlgi^&vx* LT«ifliaBlfiB«Rp 
Op^x;WCn7£O^I$ft, n £ x ;WC p JgO^SE1fr& 
Hi (C)K^0n?*rr ct^tc/Htc-r^vaA^cJ: 0 F 
-t?>^U p + j£!Wl16. n + ffii^il17^:iaa2{HjS§^ 
RpOMOSOy— X- KU^f>i:lTMt§o it^ 
F^*->l/36a&^*>i£AO&g. *rft*>-&;&S£f«B1 

6, 17£ h^>x^7-y- H20fc<offl:«Bl|«*«iJWLrfe 

0. CtUC£ DMO S F E T«tt«J^n§ 0 ft 
[0 0 2 9] S6gBTU *10S/y3>Kftil35*i: 

M l t ft mnit # s *ft r* # y y 3 > m 

36T«fiK^ nSlt-r K^*— ;l/36aJ&l?7?Wlcx^> 

tf> J»mJSKSc2. 45GHz<OV^/7a®^>ya— x-y 
^>y^B*fflt\ E^40PaTCF4, O2, CI 2 0§;tfX£: 
^n^n»Sai75cc/min, 125cc/miru 40cc/mi nT#t$& 
Ls ^-T^n^/W-^500W S «affi*«r25°CtCta^"r 

•So 

[0 0 3 0] STSWCtt. H 1 (DHc^£tiS<£5 



(6) Wl?fl¥ 1 1 - 1 8 6 5 2 0 
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(S«:S^"f. fro, SliO^y** h*— 
X7fy^Xh7^- £LT&fcg-rsoic-t-#ftJgJp 
cos/ y 3 >gft:M31 * C V D £tc J: 0 £® iCJBfig-T So 
> y 3 >Kftfli35, ^(/'>'J3 >SftM31 <OJK/P«, 

/i/ tc J: 0 aft -r & & s « * « * ^& y * fom 

J^RrrHC&tfS h7VX77y- F20OF B l !PSfr 2 0 Onm 
V&Zm-S. S/y 3 >BKfclK350]RJPfr 2 0nm s 
>g{bM31 OMJPfr 5 0 nnvgjg «kftS<£ -5 fC|S^^ ft 

;o So s/yn>aftM3io*j«a, ssaem hi 

(E)lc^£ftS£5^ *^yHz;MS«RmJ£#/S— -f 
SVX*/** — >47«rjimo:7* h';v^77^yp-fe 
XfciOMU »io->ya>Kftil35K:»br+» 
ft»«lt*5S«T^S«!ffT*HiaiHlKai«RpOS/y 3 
>SftK31*ll7?WtC3iy^>yUT^i*«^l»*-r 
So C©fcSOxyf>y*ttlfc «*tf. fifcB^SE^ 
2. 45GHzO V-f ^a$W>7n — x >y ^ > ygfi*ffl 

i\ BE*80PaTCF4. 02. N2. ci2 ^^&^rx*en^n8K 

M270cc/min N 270cc/min. 80cc/min, 160cc/minT#y& 
20 L. v-r^uK/^— S:600W N m@^jS^25 < C(e:^^- 

» x 7* h 'J V^77-r yn-trxOB^Si: LT i IS 
Xf7/^ffll/^C^^Tf§o 
[0 0 3 1] S98Kre*4. VX^W- V470U^X 

h*Kfkbte». i/y 3>StS10co±®tch^>x^r 
y- h20^rS"5 M/SO^ 2 OS/ y 3 >^fL^32^ita 
U S!l 0@PgT^2OS/yr3>^ftM32OS®«:CM 

[0032] EisxsoasjosK-efess 1 1 git 

(4, *^y-fe/l/®«Rnres/y n>Sfilotcig-rsn> 
^0-7 * h y y y^ 7 >r y a -bXtc «fc D US^X h^tc J; 

§vx^;^->40^mu cn^x^t LTv-y 

=1 >^fbM31 ^X h v £ ? 2>0ki*T*m 2 O V n > 
Kf b^32^: X 7f>^U «fc *T 2/ U a >^ftM3 1 ^x 

*BBP-r So » 2 OS/ y n >^ftM320X ^ 5^ 

JE^j40mTorrTC4F8 ( Ar, COO§^X^-^n^ni5Sai6s 
ccm. 400sccm, 300 seem V fit S&L. RF/^»7— *1300W, S 
«HHI*27taiiu ^aiHe^j±^:3/70Torr(-tr>^-/x>y 

s/*). snsjg^2o°ctc^-rso s/yn^ft 

M310x^^->/7lc(4 N ffi^jSOmTorrTCHFs. A 

r, 02OS^X^:^n ; ? r n^iS20sccm s 100sccm. 20sccm 
T«*eU. RF/W-^300W. nm?3mtt32m, ^HeW 
BE^r3/70Torr (-fe > £-/x S/*) , «ttiS**20 , Cfc:R 

^-rso 

50 [00 3 3] Si 2gPST?«4. ^X^^- >40OU^ 
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T*^y$>7 h*— yMI^S&Tx^/W *^£C fcK 
<fc>), 0 2 (B»c^-Tcfc-5tC/^y K50*JgfiJc-r^o * 

£> s c©^yK50tt, &x@T*fg/£;*n£**/^#m 

[0034J/W K50©»J**> Sg 1 3®Kf-e«4, 0 3 
( A ) IC 5VT <fc 5 feJM i:LTS3^>"j3 >KftM33 

*«t«u ^*yHr;i/*«Rm-es/ua>«tEio*ca'r 

r y- h 20cDy- h # U > U ^ >M22tc ;g-r £ n > * * 
h ;b £ %&titr £ fz VXD v X * / — >42&m 3 <£> 

[0 0 3 5] Si 4g|$gT*C4. ±fe<DVX^/^^->42 

3 <Dzs «J n >8tft)g33. 32£x 7f>^U i^T^ U 
3>gfblS3i*x>y^>irrsci:tCcfc!K 03(BHc 

^■r^dtc^u n>aisio^ii-r^=i>^>7 h*— ;M3 

th7>X77 y— h 20£>y— h sp U is V 3 >^22(Cii 

>fi{fcK33. 32<?)X^>yiC{4. PRtfV^hDV 
X7f>?S14fflt\ BE^j40mTorr"t?C4F8. Ar, C0<7) 
^&^X^^n^n^ai6scan. 400sccnu 300sccmT«l^ 
L> £:1300W, tttiP B 1PS^:27mm. ^He«jE*3 

/70Torr (-tr >*-/x >y N «ffiiS£;g:20 € Ck:K^-r 

T, JE^40mTorr-?CHF 3 . Ar. 0 2 O&tf X^n^nSt 
jH20sccnu lOOsccm, 20sccmTMK3&L. RF/W— £:300 
W. «ffiHPH«:32mm, J$#He«EE*3/70Torr (-tr >*-/ 

[0 0 3 6] _hfE£><fc olCi/Vzi >MbM31 K £ 

ir>U3 >g!{t/g|33, 32£r x y ^- > y~T § C £ *C <fc 

hJ^- /I/41. 43^b7>X7/y- h20fcO|ffl©|gig* 

*»3]tfe l8«T*Sfc», ->ynvg|fclK3l(0xy 
»ftK23*5 J: If g 1 <D S/ y =i >»{ LM35 tiyfyjTJ 

±iB<o«fc-5a:2SPS^xy^>^T*y— h*y ->y 
a >M22*5 ^ tf y =i >sts i otc ii-r & a > * * h 

[0 0 3 7] Si 5SKt?ti. 7X^;^-y42^t 
L/c^tC. 0 3 (OlC^SnSJ:?^ zi>**h*— 
;M3. 45^ili6 Tfcf'y h $SUg£34;£±f « L s If *y h Wk £ L 
Ti&fi«#*»r fcttXD 7X * / ^ - >46£rii3f <D 7 * 

hy vy^7^:/n-trxic<fcOJB/?gU cn^vx^te 

LTS3(0^U3 >Kffc)B33«:X h *y'*—£-$'Z> gki* V 
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x-/N^a-lrx(HuXS)^*?T-r§o HuXS*^7*rs 
It) *fit¥«*8I i: L T S o 

[0038] ±a?b/cS i^nssjB®tc<fcntf, ssy-> 

1 J3>IT«LW F**—;l/36a*:Bfc*Lrc& 

tt&^mmvx bv*—t ltis y ^ >mitm3]%t&m 
/o 20Homw^»<*ofc«*jct>*o««ft^>y 3>a 
[0039] ^rc, «ia0ssai«Rpo>'y=i>SftK3 

1 %SfiI8t«£ LTfe < Ci:tc <fc 0. ^^y-feybSI 

£, »iaiHiKai«Rp-eh^^x7ry— h2otca-rs 

T. ziy&?bfr—J\'*J&l&^&rc&0}7*bVV?'7 
7^7 p otX^ 1 X5gM6-T— S/'J 3>^{kSi31^: 

mmx.Z>£££r s z> 0 fcfcL. fiu#3?)^y-r-r*;l/U>r 
#14* y -r-r/j^l/U-r-V— T*«ft<. $($4fKffi3S:fll* 

[0 0 4 0] 0 4-0 6(4, S2 0jlSfiJB»«C*^*¥ 

»*SBto»js^a*^-rxs0Ta6So '>ynys«i 

10±O^*x;H1J2. JR?»«««13. 14. h7>X7 
50 zy-h20cogBM, •ebT/^^lHl^^cRp^^^ry-tr 
;l/ui^Rmhco»gi(4S l eo*SH0B!»i:n— T*SS 0 

[004 1] mzonmmm^mmsmt, *>U3>i 

ffilO±tc h7>X7 7y- b20ttBfjiirZ>m 1 SK(0 
4(A)), «HMfcLTaiOS/y3>»ft«l35*}Brii 
T^S2g[5g(04 (B)). Sl^->y^>»{tfli35±tC 
^fflM £ l/Ti'y 3 >^{t^37^ti^ ^> fg 3 SB (0 
4 (B)), h7VX7 7V- h20(OffliJStC-9--C K*5j~ 
;l/37a«rJB«-r-5*4gp|f(H4 (OK S23[sIS8®«Rp 

(Db^yAyTY—b20commicnB. pjB<o^m^ 
40 K-i;>m»5gB(H4(c)), si^ynyg 

fbM35^:X h y/^-i: LT->y n>^ft:K37€:^-rS 
5S6g|g(04 (C)MD)h Xh^y^-i:LT*iBgf§ 

$/ y n >aft«3i y a oo^ffi»c**-r 

7gK(0 4(D)h ffliaisI8S«a«RpT->y3>^ftM3 
l»^8SK(i4 (E)) N i/yn>»«10O± 

®tch^>x^r y— h 2o^s 5 mm<Dm 2 <o y n > 

Kft«32«:li8|-rs»9a»(H4 (F)). »2<DS/"J=i 

>^ft^32^affi^¥afb*r^^ 1 o&B<0 4 (F)h 

jo *—;l/4i*JE/a-r**i iffl«(H5(A)), ca^ 
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(85(B)), fcf'V h*834JC»3K«nS=i>iSf^ F*-/U 
fflO^X4M2*flM-r*3n 3gPB(B6(A)h -^x^ 

43. 45*-ST?««-r*« 1 4SPS(B6(B)), Ctl£ 
03>*^ h*-;1/43, 45*aa&Ttry h»l34JcS«!-r 

IS*. »4SBT?ttCOS/U3>affcM37*Xy?->'y 

it^ k->*— 7i/37atf***n, *6amTtt^ 

K >> * -;l/37a^^^-T 5 U 3 V»f tM37^x >y ^ > 
[0 0 4 3] l£2. S3aBTtt, 04 (B)(C^$n^ 

£5lc, ->U3>a«lO(0^ffik:«BIMi:LT*i(OS/ 
y3VWUi35«CVDttfe:J:0*WiUfc«, Sili: 
ITS 1 tDv"J 3 VHftil35te»LTXy^>jf»oa 
tR15=**f "T 5>"Ja >^{bH37£: C V D ffilc £ 0 it»t 
§ 0 »4SBm i/y :□>^{bM37;&M77^^cx>y7 c ■ 
>^T£c£^c c i;^ 04 (C»c^2n3£^ F^ 
>X7ry-h 20<D{ffl® 1M F * * — ;l/37a«: JB/S-T 

«4SB-cox^^>^^fefftt, w*«, fawmfti 

f&13. BeMHz^frTtESKrtStt^^Vxy ^>^SH* 
EE^40mTorr^CHF3, 02#X* J tn^nflf»67cc/ 
min, 13cc/minTMK*&U TffiWffilCfflftn^nSRF/*? 
— £;350W. mffifflKB«:3&mu tiSrUS^40°CtC^LT 
^ ^>i7fy^S:L^ BE*325mTorrTCHF3. SFe 
^X^r^n-enSSfilOcc/min. 100cc/m in trtftlSU T 
gp«ffi K: $ fl£RF/ *7 — *1 40W. «ffiPafi8*20mm. 

«Hrag^40 o c^^bT^--^-x^^->'^^ o C 
<D£^. £l(^^U3>^ftM35£0fli/Pi:^K^*-- 
/b37a<OPS£4>gtW. «ZIig»««RpOMO S<DV 

Ti&BftWfcftSJ:5K:xy^>^|IB*IHB-r*o S 
fc. Sl<0^U3>UftM35OIM»tt, ^6P«W 
F**-/b37a*M$£2nfc&fc:t>3l 1 ^^'Jnyift 

[0 0 4 4] SSSHf-ett. ®^cO^^- HUV^77^ 

m4 (c)ic&mT*tt Polemic * *>&xmc&*) f 

-lf>^U p 16. n-H««»17€:HiniHlB« 
«RpOMOS<OV-7- KWVfcLTMtSo "9" 
>TK^*-;l/37att-f*>ftAeO&|l, -T^^^^ffim 

T*59. cntCcfcOMOS F ET(D¥f&tf&m2tlZ>o 
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[O 0 4 5]S6SBm fg 1 <D*y=i>K{t:JK35lc 

37-e«fiE*n**-f F**— ;i/37a*3WWfc:xy*-y 

fcf, *««K»2.45GHz(Ov-Y»nifi^>7P-xy 
fy^Sl^ffl^\ J£^80PaTCF4. 02. N 2 . Cl20§« 
X^n^T^g270cc/min. 270cc/min. 80cc/min. 17 
Occ/minT*{£*&U n*£/W-£:600W. «4Sr3£ 

^25 , C^S^"rSo 

>^7ry-F2oratora»*s^-r, fgxg^n 

[0 0 4 7] ±2Lfc»2eojt«*IR*i:j:*itf, >"Jn 
VHtltMlf:^ F^*-/t/37a£G££L/cf£ 
tc. ^*'J«fe;l^iSRm(Oh7>X77y- F20ffl€:S 

{b§!31 tc J; 0 S^n^ <D«:K <* c £ t?* 3 C 
[0 0 4 8] £/c. »iO**««i:|p|Wc. **>J-fe 
;l/fg« RnreS' y n vajglCHciif £ 3 > * ^ F 3fc—/l/4 
3£. Hi2|5iKai«RpT*h"7>X7ry— F20*ca-TS 
3>#^ h*— ;I/45fc*— JgLTHPf SCfc^T*** 

[0 0 4 9] 0 7~0 9t£. a3©*SBg«tC^S¥ 

KLtO^x/m. 12. *?««««13.14, 
ry-h20(OSEa, ^LT^{H^ft5cRp^^^e i J^ 

7i/««Rmt:^»»ia i (ommmmtm—^&^o 

[ooso] S3 0||flSJBJB©HJfi^ffitt. ->U=i>S 

«io±tc h7>x77y- b2o&&j£-?z>m i spgo 

7(A)). ««Mi:LT»lco^U3>BEft«!35*JB« 
n*2SB(H7(B)), JBlOS/U3>lMklK35±fc: 

sa^ kLt*ys/>j3 >M36^±i^*r a a 3 tm (m 

7(B)). h7>X7ry- h20OfflJStC+h^ F^* — 
^0 ;l/36a«rJgric-r**4SPi(H7(C)), /^SlHl^tSi^Rp 
Oh7>X77^- F20^HtCnJB, pJgO^Fffi?** 

F— tf>^-ra^5lSPg(0 7 (O). SiOi/'j3>8 
fbgt35£:X F LT#U ->y 3>K36*^£*r5 

»68W(H7(C)MD)K Xh7^-i:LTim 

7ai8(07 (D>). asaiattwWRp-eh^vx^ry 

-F20^)(SiJ®gp^SLT^y 3>Sft)S31«:^-rs 

msmmimi (e)). ^ya>s«ioo^stch^>x 

7 7- y- F 20^M 9 BSO^ 2 0» y 3 >^fbM32^1t 

50 a-r^9SK(H7 (f)). m2<Disv=i>m{tm32<D 



-8- 



15 

mm^mt^^m 1 osmmi (F)h **s^>zm 

f£-?2>m\ ll£Pg(08(A)). CKDXiV*^ F*-/b41 
^rSi6T/^y FBO^^-T^^l 2SPg(IS8(B)). fcf 
*y h^34tcg^^n^a>^^ F*-;l,ffl4)vx^42£: 
j£/£-T£fgl 3lSI5g(09 (A)). YX^425:j>bTX7 
f>mc^a^^^h ;U43. 45£r— fif 

Bf&t&m 1 4SPg(i^9 (b)), cn&03>**h* 

—71x43. 45£rSi6T tf *y h*S34lC&grr&3l 1 5SPS(H 

9(C))<b^ty 0 

tc|&£2ti£cQtc*tLT, «3 0H)SfiJgffit»(ijaiaiHlS8 
SgigRp<0->U 3>SftJK31A^ h7>X7/y- h20co 

[0052] ssaPBTWu mi (E)ic7K~ztLZ>&5 

S*frTJBifllsiai«« R > U xi >^{t§|31 *S7?W 

icx7f->yLth7>x77y-h 2o©«ffi»»*« 

l\ EE^300mTorr"CCF4. Ar<D^;tfX^n^ni5Stg80c 
c/min, 800cc/minTHft*aU RF/^y— £:400W, 

[0 0 5 3] ^9©Kl?ti N VX^/^->47^RftL 
fctt. ->U3>SS10^±®tC h7>X7ry- h20£r 

■ 5«JPO*2<DS/U3V»fcil32«r*tau »10S 
2^>'j3 >^fb^32coa® «: C M P J: 0 WJ@ 

VKft)K32«±, HaiilB««Rpfc;fel/>T«h9VX7 

r y- h 2oo(rijs tc^^nfc > y xi >mtm3] <d±&z> 
mmznzo mi immim^mmtmKDmmmmt 

[0 0 5 4] ±j£Lfc»3tD*«»«te«fctlfcf. «&*fflft 
X77 y— h20O(|iJffitc^^ n/c-> U xi >^fbM31 tfX 

[0 0 5 5] mi 0-0 1 2 tt. ^4 0||^JBffilC2)>fr 

MR10±<Dft*xjH1. 12. 3. 14. 
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U-fe;l/«*Rrafcfl!>#lltt» l <DHS5JB!Si:|5|— 

[00 5 6] !g 4 OHfiSJB^OiSjifi^r}* tt, > U 3 >S 

«io±*c h7vx7ry- h2o*jB«-r*a i 

10(A)), «BMfcLTSlO->y3>RftM35*JB 
/£*r£JfI2lS(5g(0 1 0(B)), »l<05/U3>ttfkJ»35 

±fcg*s lt* y s/ y 3 >m3G*mm-? £ m 3 

(010(B)). h^>X7ry-h20CDfflJ®^^K'> 
70 *-;l/36a«rJBrit-r*»4®PS(H 10(C)), H22IiU£tiI 

«**F-tf>y-r**5aB(Hi o(0). igi<7» 

y n>ffiffc»35«:X h-y/^-i: LT#U >"J xi>M36«: 
K£t5S6gB(ilO(C)-(D)), Xh>y^-£L 
T^-T § > y 3 vS{fcJH31 'J xi VS«1 0cO^®tc 
Jgf£^3!g7SPg(0 1 0(D)), jfaiilKfS«RpT?^ 

>y M834lC«JR;*ft5 h7>X77y- h20£>±®tC:fS 

^T<D*5/y nvafkjii3i*i»56-rsa8aie(Bi 1 0 

(E)), v"J xivS^IO^Slc h7>X77^- b20 

20 ttm o mm<Dm 2 © * y =1 > »fla»2*j«arr §^9g 
n(Bi o(F)), sg2<D->y zi>ffitm22<Dmm*¥-m 
it-t&m 1 omvam 1 om). ^^/^>^mmt(oa 

b&tzrctb<D=i>$* h*—;l/4l 
1 lSPg(iai 1(A)), c<Da>£* h*— /M1*Sa& 
T/Vy F50*«*r«iB 1 2«(i 1 KB)), tf*y h 
^34tcS^^n^xi>^^ h^-;l/fflO"7X^42^M 
-refill 3S®(0 1 2(A)). VX^42^LTX7f- 
l"!f-?Z>£tic£*)=iy$? h ;M3. 45^r— ffiTJB 

fcir&m 1 4lSPg(0i 2(B)), cn^y^^h* 

50 -;b43, 45«rffli&Ttry h«34tc»«-r*» 1 5KPg(@ 
1 2 (C))h^tf 0 

[00 5 7] SI 4 <0*fitog«©«ifi# 1 

\c ts^r mm\5\&T&%L r po>- y n >^{t^3i 

(c^^n^Otc^fLT, ^ 3 OHjSB^t?(iSffllHl8S 
»«RpeOS/y =i>a{tM31^lf y h^34tcg^^tl^ 

h7>x77 y— b 20(D±mc &^r<Dfrffi£zn&&L 

T*»So a 1 gK-^ 7 SPgti:^ 1 <Dnm&m<Dttj&-? 

[0 0 5 8] H8g®Tti, 0 1 0 (E)tC^2tl££5 
tc, SiaislKfB«RpOlf ^y F»34tcS3K^tiS h v> 
X-7ry-h20<o±««*tfBHQL. iMSdJSgSg^Rp 
£0ffiO^^^^y^;^«Rmi:^r^/S---r^vx^ 
/^^ — >48«:Ji^7^ h y V^77f ^a-txtCct 0 
JfML, SlO->yxi>Kft;)K35tc»LT+»3S:aKit 
*W«-T?S**#"es/U n>^ft:M3i^:x*y^>yuT 

h^vx^^y— h2oo±ffia5^«r^£-r^ 0 co^^ 

50 fT¥ffig?SlStt-r*>3iy^>ySH«:ffli/\ JE±)40mT 
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orrTCHFa. 0 2 O&;tf X^n^nift!S67cc/min. 13cc/ 
m i nT*«*& U TSPSffifC fflhUcEtl&RF'^ «7 -£:350W. 
MJiFa^Ki^S&nm. m«i?gJ**40 o C^i9:^*r§o ft*5. C 
©ftft-CttS/ U =3 >^{tH31 l±l»r— / VBttfcxy ^> 

[0 0 5 9] IB9a«f-ett, VX*/**->48:&£Jc{fc:L 
fcf£. >"J n>g«10O£ffitc h^>X*7ry— 
W'5«/POS2 0^U=i>»ft«32*«tau SlOg 
PBTS 2 OS/ U 3 >K{t«320^ffi* CMPUOUfi 
LT> 01 0(F) iCTTs-tJ: o iz^mt-f&o S2«OS/'J 

©±A^«a?n5 0 sb i i «B«ttofflffltt» i o* 
t: m— -eft s o t 5 ww **BS-r £ . 

[0 0 6 0] ±3BLfcJB4 0jW»»«KcJ:titf, Wait 

^(Dttfohuyzz h*—}is(D—mmut^om 1 on 

VX7 7y- h20O«H£«*nfcS/y a:/fifl«31tf 
Xh-y/*— fcLT«ttB"r*fc«>, «2ZEIB««RpT$' 

[0 0 6 1 ] Bl 3—0 1 5tt, *5OSISI0g«tC*^ 

StE10±O**x;l/11. 12, *?«««S«13. 14, 
X^Ty-h20OSeS. *LTSiaiHffi9l«Rpi:^^: 
U-fe;l/S«Rm^O»(i^ 1 OltMBBHIfcra— 1»* 

[00 6 2] if 5 0*8BB!BO«iS2rffit4. U =J >a 

13(A)). ««MfcLT»10i/U3>M{fcM35*flg 

/s-r£Sg2g8Pg(i8 i 3(b)). fg \<Dz/v^>m<tm3s 
±icmmm t l t # u y ^ > M36^its-r 5«3SB 

(013(B)). h7>X77^- h20OffllM(C-9*-f K 1 ^ 
*-;l/36a«:Jgfig-rSS4gK(0 1 3(C)), jgiainlBfii 
Q!RpO h7>X77y- h20OHHfc: n®. pJKO^ 
tt»*K-lf>y-r*«5«Pi(Hl 3(0). 

l J 3 ymitmittx h y fc LTsB U «J 3 >M36^r 
»5EtSS6gB(ai3(C)-(D)), Xh7^-i:l 
TttM&T § > U 3 >^{tM31 £r> U 3 >*R10O£ffifc: 
»*«»78»(H13(D)K COS/U3>S{fc«31 
0±ICVX 'J 3 >»ft»!38«rJBfiR-r 8 ©Pg 

(0 1 3(D)). /SiSlElB^lSRpOvx^ffl^y ri>& 
ftAI38«rlft£^«]B9an(Bl 3(E)). 7X>fflS/'J 
3 >g£{bg|38£: v X *kUT$/>j3 >^ft/g|31 «rfifc£-T 
%>m 1 0SB(EI 1 3 (F)). 3>S^lOO^®tc h 

7>x7ry-h 20£?i o mm<om z o-> y n >&{fciii 

32^rtiS-T^^l lf£Pg(0 1 3(F)). S2^>'J^y 



»{bK320«ffi*¥«{tr*8n 2«PB(Bl 3(F)h 
^/^tffii:<03^^ h£r£3/c#>On>^ h 

^-;U41*flgfig-rs«l 3l£Pg(0 1 4(A)). CO:s> 
h*— ;l/41*ffl«>T>Vy K50«:fiM-r£35 1 4 ©Pg 
(0 14(B)). lf-v hS34lc»tt«na3>** h*- 
^fflOVX*42*««-r«ai 5lSPg(0 1 5(A)). V 
X*42*^LTx*y^>^-r£CfctCefcD n^*^ h* 
-;l/43, 45^— fST'Mt^S 1 6lSPg(0 1 5(B)). 
Lti6©3^^ h ^1x43. 45«raa6TtT^ h^34tc 
70 1 7j£Pg(0 1 5(C))^^$t?o 

[0 0 6 3] m 5 OHSEJg!S08!ig7?ffi03S 1 OHS8A5 

8g£Pg£:, H2!lHlS8»«RpOvx^ffl->U=ivffi{|:K3 
8«:^S*r^^9SPSi:*Wc^*Px.&n> C(?)7X^ 

mz/v^>mtm3Btfm i ospg(sg 1 commmm^m 

8SPgJcffl3)^^^TXy^->^Ovx^^LTffl 

20 m-m i o rwco^tkbtt *• 

[0 0 6 4] S8SI8m 0 1 3 (DHC^nS*? 

^fflS/UnyK{tM38«:C VDStCcfc^Mt^o ^9 
SfSt'ti, ^^e , J-tr;b^Rm^r^/^--r^^x^/^ 

L. Stt^^ftTk^TKiS^THiSIslKfiSiSRpO^X^ 
ffl->Un>KftS38*3iy^>yLm£-rSo SI 0 

^ y -t;i^s« Rmk:«* tifc vx *fla y 3 >KftM3 

50 8^7X ^ ^ LTS5a0B®« R P<?» y 3 >gft:M31 * 
J»y >K7K^T*xy^>^LT^-r^o LOgOS 

1 1 spg-m 1 7 ®Boiaa«, sb 1 (Dmrnrnmoim 9 

[0 0 6 5] 7* hUi^XhWSttS/y 3>^{bM31^r 

^56-r^fe«>o^y >»7k**u:*r-rsBtt^S8v^c 

a6. >48«rSSS/ y 3 >^ftM31 ±*c Jgfig 

■tTkSSfc: W L TBttff SS^X^yn >gHtJI38 
Jc<fcDvx^«:?KdcU cn*fflV^TS/y3>aifcB!31 

[0066] ±aLfcS5oiiss^tCcj:n^. Ksifflfk 

ffi*»4: ra«05&*fc:fti*, > U n >gft:JK3i ORfcSlc 
»>xy hx^^>^07 p n-trX^iJfflT^^fci6. 

o^x— /N^i^^cias-rs/^y^-sojiia^piftgfca: 

50 ^. VX*ffl*>y :3>gE{LJiI380x^V^\ ->y=i> 
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[0 0 6 7] 

[0 0 6 8] Icfc, Xhy^-fcLT»««nftS/y3 

LT^'jn >mitm&^v*>?Lrcmci/ y ^ >m<t 

7ry-h^ ^S^T * a& o n > # ^ h ;l/ fc *— 
[0 1] % i Oj|«iJBIBU:^*^*Slft:««©Hifi» 

<D*fc*:»r[g0o 
[0 2] %l <DllMJB!»^^A>S^S|flcgai<OHifi^ 

ffi^XS*©E»xao-SP«r®KW^^"r¥W*SB 

[0 3] Si ©*flfije«u: *^^*#(**«<o«JS35r 

s<oxa*<oiE»xsoft&o^*®BWfc^-r¥#{t 

[0 4] £ 2 OilfliJBttfcift^^^SJfrilBOHJfi^r 
<Z)ffi^:»fffi0o 

[0 5] S 2 O^Sfiflg!»(c:3?)^^**Slf*S«C>»ifi*- 

aoxa*<oEi»xao--«*apBWfc:*'r¥**«B 

[0 6] fR 2 Ol!flB«!Btc^/)>*^»f«6«OHJfi>3 

ffi<oxa*oBE*sxaoffico— sp*aisw^^-r^«* 
^e^ffi^K®0o 



20 



[0 7] S3 (D*«0Bffitc^^* ¥Wt*(SHOiSIJB* 

i*oxa*©Mxso^*R»tt«csr 

[0 8] S3 (»&timm£friF*¥&i*&M<o&m'ft 
ffioxa*©E»xao^*a«Wfc^-r 

coffi^:»fS0o 

[0 9] S3 o*«6JBffitc^^S *»*^BO»3i^ 
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[57] ABSTRACT 

In a semiconductor device fabricating method for fabricating 
a semiconductor device having a high-density region in 
which transistors are arranged with a relatively high density, 
and a low-density region in which transistors are arranged in 
with a relatively low density, a silicon nitride film of a 
thickness great enough for the silicon nitride film to serve as 
a stopper is deposited over the entire surface of the silicon 
wafer, so that regions between the transfer gates in the 
high-density region may not be blocked up after removing 
side walls formed in the entire transistor region. Apart of the 
silicon nitride film in the low-density region, namely, a 
peripheral circuit region, is removed. 
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